This study was carried out to evaluate the soil and leaf tissue status of mango orchards of Matiari, Hyderabad, Tando Allahyar and Mirpurkhas districts of Sindh. In this regard, soil samples were analyzed for some physic-chemical properties (texture, ECe, pH1:5, calcium carbonate, organic matter, ammonium acetate extractable Ca, Mg and calcium chloride extractable S) at two soil depths (0-15 and 15-30 cm). The mango orchard soils of Hyderabad, Tando Allahyar and Mirpurkhas were silty clay loams except Matiari soils which were clay loams. The average pH values at surface and sub-surface soils falling in medium category. Organic matter content of 0-15 cm soil was higher (1.32, 1.32, 1.15 and 1.25 %) compared to 15-30 cm soil (0.87, 0.79, 0.86 and 0.86 %) respectively. Calcium carbonate contents of the study area varied from slightly calcareous (0-13%) to moderately calcareous (13-26%). The ammonium acetate extractable Ca, Mg and calcium chloride extractable S contents were
Introduction
Pakistani mangoes are considered as a best and fetch a good price in international market due to their taste and flavor. Currently mango (Mangifera indica L.) is grown in more than 80 countries. Pakistan stands fourth largest mango producer and exporter in the world [1]. Sindh is a major mango growing province producing most of the varieties in district Matiari, Hyderabad, Tando Allahyar, Mirpurkhas, including Sukkhar, Karachi and some other districts [2, 3] . Approximately, 62% of total mango production comes from Sindh province. Crop yield efficiency depends on the available nutrient status of soil [4] . Therefore an optimum supply and nutrients uptake shows a good response in growth of the plant and nutrient export. Sindh province is blessed with good climatic conditions, which not only can increase the production but improve the fruit quality to get better position in international market. Nutrients play vital role in the plants' growth, development, production and quality of fruit and mango is no exception to this. The major nutrients required by mango tree include macronutrients like nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg) and sulphur (S). These nutrients are required for different tree functions at different times. Nitrogen is required for mango tree vigor, vegetative and floral growth [5] , P for cell division, growth and formation of sugarphosphate molecules, K for resistance against pathogens and insect pests, regulating water uptake [6] and fruit quality [7] . Whereas Ca provides membrane stability and strengthens cell walls, Mg is main part of chlorophyll and S is part of enzymes and proteins [8] . The optimum supply of these macronutrients at right time forms the basis for mango production on sustainable basis and ensures the fruit quality [9] . The secondary macronutrients i.e. Ca, Mg and S play a significant role in the production and quality of mango. Ca is greatly required in new flushes right after the harvesting of mango and in maintaining the fruit firmness which may disturb the Ca: N ratio in soil and leaf [10] . Calcium is considered as a secondary plant nutrient. Magnesium is the constituent of chlorophyll molecule. It is very important for the formation of seeds rich in oil. It supports in translocation of starches and regulates other nutrients uptake. Sulphur is the main and basic component of amino acids (cysteine and methionine) and therefore is indispensable part for synthesis (photosynthetic) of proteins, the vitamins (thiamine and biotin) and coenzyme-A which are used in the breakdown and synthesis of fatty acids The analytical results regarding organic matter contents as presented in Figure 4 showed that the organic matter content was high at surface as compared to the subsurface soil horizons of all mango orchards. The minimum and maximum organic matter contents at 0-15 cm soil depth were The data regarding ammonium acetate extractable Ca in mango orchard surface soils (0-15 cm) as illustrated in Figure 6 gave minimum and maximum contents of 2760 and 3214 mg kg - The data regarding extractable S as presented in Figure 8 showed highest content in Mirpurkhas (285 and 482 mg kg -1 soil), followed by Tando Allahyar (207  and 263 . The extractable S contents were in soil 67% was adequate and 33% was low. The leaf tissue S content was lowest (0.37%) in Hyderabad and highest (0.62%) in Tando Allahyar.
Conclusion
The Ca and Mg contents in soil were adequate and sufficient, and high in leaf tissue respectively. Generally there was no problem regarding S contents in soil and leaf tissue, however, 33% leaf tissue samples were low in each Tando Allahyar and Mirpurkhas. The other two districts had adequate S but were at the edge of satisfactory range which was further proved from the low status of leaf S contents. Through this study along with review of literature, it can be inferred that S stocks are being reduced with time, and unless replenished may affect the quality of mango. It is suggested that a three year consecutive sampling at various growth stages of mango will help to understand the fluctuation of these nutrients. 
